Postpartum fever and infection remain a significant cause of morbidity in postpartum period. Ultrasound is useful for assessment of the patients who present with temperature elevation, vaginal bleeding, pelvic and/or abdominal pain and signs of infection. Sonography can also be used to detect mastitis and breast abscess. Different types of imaging may be used in patients with refractory fever from suspected pyelonephritis, renal abscess and deep vein thrombosis. This article presents a variety of case scenarios regarding the postpartum fever. By using illustrative images the learner will be able to differentiate between the most common causes of postpartum fever, and will be able to identify typical B-mode, color Doppler, and CT images that require immediate antibiotic and/or invasive treatment.
INTRODUCTION
Postpartum complications and specifically postpartum fever remain a major concern of pregnancies. It was found that 5.5% of all vaginal deliveries and 7.4% of cesarean deliveries eventually resulted in a postpartum infection. Overall, postpartum infection rate was found to be 6.0%. 1 Postpartum fever is generally defined as a temperature greater than 38.0°C on any two of the first 10 days following delivery exclusive of the first 24 hours. 2 When a postpartum female presents with fever, pelvic and/or lower abdominal pain, it is important to rule out diagnosis which are lifethreatening and would require urgent intervention. The differential diagnosis of postpartum complication and fever is quite broad and includes many different organ systems, such as gastrointestinal, gynecological, urological and vascular. Therefore, a cost-effective and efficient strategy, such as ultrasound, is beneficial and should be utilized.
Causes of postpartum infection can include several factors. Generally, local spread of colonized bacteria is the most common etiology for postpartum infection following vaginal delivery. Endometritis is the most common infection in the postpartum period, and accounts for 50% of all infections in patients following cesarean delivery. 1 In all, it affected 3.4% of cesarean deliveries. Mastitis and urinary tract infections (UTIs) were the next most common causes and occurred in 5% of vaginal deliveries. Other postpartum infections include postsurgical wound infections, perineal cellulitis, respiratory complications, retained products of conception and septic pelvic phlebitis.
A detailed history of the delivery and the course of the pregnancy are vital in the evaluation of postpartum patients. Important information to inquire about includes: • Ask about any prenatal care. • Was the patient diagnosed or treated for any infections during the pregnancy? • Did premature rupture of the membranes occur? • Was the delivery vaginal or cesarean?
Patient presentation can vary widely depending on the cause and source of the complication or fever. It is important to determine if there is fever and chills, abdominal pain and foul-smelling lochia. Other more specific signs and symptoms include breast engorgement in cases of mastitis, flank pain, dysuria and frequency in UTIs. Erythema and/ or drainage from a surgical incision are present in cases of wound infections. Respiratory symptoms, such as cough, dyspnea and pleural chest pain may occur in cases of respiratory infection or pulmonary embolus (PE).
The workup for suspected postpartum infection is often complementary when there is high evidence of suspicion. Laboratory studies are aimed at clarifying the source and etiology of the infection and should include: complete blood count, electrolytes, blood cultures, urinalysis with cultures and sensitivity tests, cervical or uterine cultures and wound cultures. Lactate can be useful if sepsis suspected. Lastly, coagulation studies are necessary when pelvic thrombosis, deep vein thrombosis (DVTs), pulmonary embolism is suspected. Here, we present case study series of the patients presenting with postpartum fever.
CASE STUDIES

Case #1
A 23-year-old G1P1 delivered a 38-week infant by cesarean section 30 hours ago. Initially, the patient was presented to the hospital with confirmed premature rupture of membranes. After a prolonged labor and arrest of cervical dilation, a C-section was performed. Prenatal course consisted of a UTI for which she was treated for. She states she received no prenatal care, but did take prenatal vitamins. Two days after delivery, she complains of increasing lower abdominal pain, frequency and dysuria. She also describes heavy, foul smelling lochia. Her vital signs show a temperature of 98.9°F (37.2°C); pulse 70; blood pressure 100/60; and respirations 12. On examination, her lungs are clear, cardiac exam is normal, abdomen is soft, uterine fundus is firm and tender, and she reports mild suprapubic tenderness. CBC reveals a WBC count of 13.1; hemoglobin 11 g/dl and hematocrit 33%. Urinalysis is positive for RBCs, negative for WBCs, nitrites and leukocyte esterase. Urine culture is pending. Endometrial culture is obtained and pending. Pelvic ultrasound is performed and results are shown in Figures 1A and B .
Case #2
A 25-year-old G1P1 delivered a 38-week infant by cesarean section. The patient was admitted with premature rupture of membrane. After a prolonged labor and arrest of cervical dilation a C-section was performed. She had an epidural, with an indwelling catheter for 24 hours. During the second trimester she was diagnosed with a UTI for which she was treated. Forty-eight hours after delivery, she complains of increasing lower abdominal pain, urgency, burning sensation when urinating, frequency, passing strong smelling urine and describes feeling of pressure in suprapubic area. Vital signs show a temperature of 98.9°F (37.2°C); pulse 70; blood pressure 100/60; and respirations 12. On physical examination, her lungs are clear, cardiac exam is normal, abdomen is soft. Her breasts have no erythema. Uterine fundus is firm and nontender, and she reports mild suprapubic tenderness. Lochia is normal. CBC reveals a WBC count of 11.1, hemoglobin of 12 g/dl and hematocrit 34%. Urinalysis is positive for RBCs and WBCs, with positive nitrites and leukocyte esterase. Urine culture is pending. Pelvic ultrasound is preformed and results are shown in Figures 2A and B . 
Case #3
A 32-year-old G3P2A1 presents to the emergency department 2 days after being discharged for an uncomplicated labor and vaginal delivery. Her postpartum course has been unremarkable and has been breastfeeding without difficulty. On presentation she complains of increasing subjective fever, chills and malaise over the last 12 hours. She also states she has been feeling mild abdominal pain, nausea and one episode of vomiting. She states that she is having moderate bilateral flank and back pain. Her vital signs are temperature 101.6°F, pulse 108, blood pressure 127/88, and respirations 18. On examination, her lungs are clear, cardiac exam is normal, abdomen is soft, uterine fundus is firm and nontender, costovertebral tenderness is present. She denies suprapubic tenderness. Her WBC count is 13,800, with predominately neutrophils. Urinalysis shows 2+ leukocyte esterase, positive nitrite and trace blood. Microscopy shows 25 to 50 white blood cells per high-power field, 0-3 red blood cells and many bacteria. Her imaging results are demonstrated in Figures 3A to C.
Case #4
A 30-year-old G2P2 comes to the hospital with 7-day history of progressively worsening right-sided flank pain with fever and chills. The patient delivered her child 4 weeks ago. Her pregnancy was complicated by gestational diabetes and she 
Case #5
A 35-year-old G2P2 woman complains of left-sided leg edema. She delivered her child 6 days earlier by C-section. Six days postpartum she presents with persistent fever despite antibiotics. There is gradual onset of localized tenderness and erythema along a venous path on the left lower extremity. The patient states that she has had a history of varicose veins but denies any recent trauma or similar 
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Case #6
A 23-year-old G1P1 delivered her first baby 12 days ago after an uncomplicated labor and vaginal delivery. Currently she describes moderate tenderness to her right breast. She has continued the breastfeeding attempts and is currently working with a lactation specialist. Prior to discharge, her temperature is 38°C; blood pressure, pulse and respirations are all within normal limits. On physical exam, her right breast is firm, erythematous and diffusely tender. Uterine fundus is appropriate and nontender. Figures 6A and B illustrate her B-mode and color Doppler left breast ultrasounds.
Case #7
A 29-year-old G2P2 presents 4 weeks postpartum with complaints of fever, chills, deep breast pain and severe fatigue. She had an uncomplicated labor and vaginal delivery. She states that she had difficulty in breastfeeding and describes problems with left breast engorgement and cracked nipples. She describes that she has never had symptoms with this severity in the past. Initially, she assumed her symptoms were due to breast engorgement and therefore was reluctant to seek immediate treatment. It has now been 1 week since the onset and presence of a palpable mass, swelling, redness, warmth and pain of the left breast. Her vital signs are temperature 39.5°C, pulse 88, blood pressure 120/80 and respiratory rate 20. On physical examination, her lungs are clear, cardiac exam is normal; abdomen is soft and nontender. On breast examination the left breast exhibits periareolar erythema, warmth, edema and an extremely tender fluctuant mass. Moderate left axillary lymphadenopathy is present. Discharge is noted with palpation of the nipple. Ultrasound of the breast is performed and results are shown in Figures 7A and B .
DISCUSSION
Case #1: Endometritis
Endometritis is a polymicrobial infection of the decidua or endometrium, which can expand to the myometrium and other surrounding tissues. It occurs in about 1 to 3% of births, and is up to 10 times more common after cesarean section. 3 Endometritis is often classified as acute or chronic based on histological appearance. Acute endometritis is the most common cause of fever in the postpartum period. Local spread of colonized bacteria and ascending infection are common etiologies for postpartum infection. The route of delivery is the most important risk factor for developing postpartum endometritis. Endometritis is the most common complication associated with cesarean delivery, and its incidence varies from 5 to 85% depending on the patient populations surveyed. 4 Also, the prolonged labor, premature membrane rupture, prolonged membrane rupture and multiple cervical exams are other risk factors. The pathogenesis of uterine infection after cesarean delivery can include several factors. These include an infected surgical incision, local spread of bacteria which colonized the cervix and vagina gain access to the uterus during labor and surgery. Most bacteria involved in endometritis have low virulence and rarely cause infection in healthy tissues. 5 The microorganisms most likely causing her symptoms are: Streptococcus, E. coli, Mycoplasma and Ureaplasma. Postpartum endometritis is most often a clinical diagnosis based on the presentation of postpartum fever. A fever of less than 38.3°C in the first 24 hours after delivery usually resolves. Endometritis should be suspected when a temperature of more than 38°C (100.4°F) recorded twice after the first 24 hours postpartum, or a fever of more than 38.3°C (101.0°F) at any time. 6 In addition to fever, tachycardia, lower abdominal pain, uterine tenderness and foul-smelling lochia are often present. 4 Besides endometritis, other causes should be considered in the differential in this patient. The presence of fever with flank pain, dysuria and frequency of UTIs would suggest pyelonephritis. If erythema and drainage from the surgical incision or episiotomy site are evident, suspect postsurgical wound infection. Also if she presented with respiratory symptoms, such as cough, pleuritic chest pain, or dyspnea, consider respiratory infection or atelectasis. Lower UTIs usually do not cause significant temperature increase but if high fever and chills are present consider renal abscess or breast abscess. If the patient does not respond to antibiotics the differential is great and includes collagen vascular disease, venous thromboembolism, drugs fever and septic pelvic thrombophlebitis. 4 The initial evaluation of a patient with suspected endometritis is necessary to perform a complete blood count, complete metabolic panel, blood cultures, if sepsis is suspected, urinalysis, with cultures and sensitivity tests. Cervical and/or endometrial culture is also needed. A transvaginal ultrasound can help in confirming the diagnosis. As shown in Figure 1A the transvaginal ultrasound of postpartum endometritis demonstrates heterogeneous appearance of the endometrium and myometrium and distended uterine cavity filled with blood and clots indicating endometritis. A transvaginal color Doppler in Figure 1B shows a lack of perfusion within the cavity, which ultimately rules out residual products of conception as the cause of the clinical symptoms.
Once diagnosis is confirmed, parental antibiotic should be started. Initial antimicrobial treatment is a combination of an aminoglycoside and clindamycin. Studies demonstrate similar efficacy in once daily dosing and in dosing every 8 hours. 3, 7 Alternatively, an aminoglycoside plus metronidazole with or without ampicillin may also be used. Mild cases of endometritis after vaginal delivery can be treated with oral antimicrobial agents (e.g. doxycycline, clindamycin). Moderate-to-severe cases, including those involving cesarean deliveries, should be treated with parenteral broad-spectrum antimicrobials.
Case #2: Cystitis
UTI is a common complication during pregnancy and in the postpartum period. 8 Most UTIs are classified by three separate entities. These include acute uncomplicated cystitis, describing a lower tract infection, acute uncomplicated pyelonephritis, describing an upper tract infection, or complicated UTI which is commonly associated with urinary DSJUOG Ultrasound Assessment of Postpartum Fever catheterization or instrumentation, or anatomic or functional abnormalities. This case describes a presentation of cystitis, which is the inflammation of the lower urinary tract. Cystitis typically presents with fewer or no systemic signs as compared to acute pyelonephritis. As with other postpartum infections, the cause of a UTI in postpartum can be endogenous, caused by the normal vaginal or skin flora reaching a sterile environment such as the bladder. The source can also be exogenous caused by contamination. Postpartum bacteriuria occurs in 3 to 34% of patients, resulting in a symptomatic infection in approximately 2% of these patients. 9 Risk factors for postpartum cystitis are cesarean delivery, forceps delivery, vacuum delivery, maternal renal disease, pre-eclampsia, epidural anesthesia, bladder catheterization, length of hospital stay, and previous UTI during pregnancy. The risk of postpartum infection is close to a 5-fold increase after C-section compared with vaginal birth. 10 Although, the risk of UTI in vaginal vs cesarean section is still debated, according to a study by Leth et al, the prevalence of postpartum UTI was 2.8%, after CS and 1.5% after vaginal birth. 10 However, other studies find that vaginal birth increases the risk of UTI more so than delivery by C-section. The discrepancies are thought to vary based on use of urinary catheters during vaginal delivery and a consequence of use of epidural anesthesia. 10 The most common pathogen of postpartum (is this supposed to be UTI?) is E. coli. In pregnancy, group B streptococci are a major pathogen. Other causative organisms include Staphylococcus saprophyticus, E. faecalis, Proteus and K. pneumoniae. Signs and symptoms include pressure in the lower pelvis, dysuria, polyuria or urinary urgency. Also hematuria, dark and cloudy, strongsmelling urine may be apparent. On exam, there is suprapubic tenderness. Low-grade fever is often a primary early sign of postpartum cystitis. 11 Other differential diagnoses to consider in this patient are pyelonephritis (with presence of flank pain, dysuria and frequency), endometritis (with history of abnormal lochia and/or vaginal bleeding) and postsurgical wound infection (with erythema and drainage from the surgical incision or episiotomy site).
The evaluation of a patient with suspected cystitis should include a complete blood count, complete metabolic panel, blood cultures, if sepsis is suspected, urinalysis, with cultures and sensitivity tests, and perform a pelvic ultrasound (Figs 2A and B) . On ultrasound, pre-and postvoid gray scale images often demonstrate diffuse mural thickening of the urinary bladder suggesting cystitis. Mobile or layering intraluminal echogenic material, though not specific, may also represent cellular debris resulting from infectious cystitis.
Treatment for cystitis should be prompt to prevent further infection and complications. The 2010 Infectious Disease Society of America guidelines for uncomplicated cystitis in nonpregnant patients recommend nitrofurantoin (Macrobid, 100 mg orally twice daily for 5-7 days). An alternative treatment is 3 days of trimethoprimsulfamethoxazole (TMP-SMX).
Case #3: UTI and Acute Pyelonephritis
This case demonstrates a classic presentation of pyelonephritis. Pyelonephritis is an upper UTI most likely affecting the kidneys and/or the ureters. The incidence of this infection in the postpartum period is comparable to the time of pregnancy, although several risk factors can alter the risk in the postpartum period. 12 Studies have determined that there is a 5 to 10% prevalence of asymptomatic bacteriuria in pregnancy. Up to 25% of asymptomatic patients will progress to symptomatic infection. 13 Postpartum surveillance of bacteriuria in the postpartum period detected the prevalence of asymptomatic bacteriuria in 34.5% of patients. 14 Due to the high prevalence of postpartum bacteriuria there is also a high potential to progress to pyelonephritis. The most significant percentage of acute pyelonephritis occurs in the first 3 weeks postpartum. 15 Several factors increase the risk of developing a postpartum UTI and potential for progression to pyelonephritis. This includes urine stasis during pregnancy which carries on the early postpartum period, perineal discomfort in postpartum period due to tears, episiotomy or other various injuries, bladder insensitivity to increased urinary tension in immediate postpartum period and catheterization. The bladder is originally inoculated with an infectious organism, which then migrates up the ureter to the central collecting system. The endotoxins are believed to inhibit ureteral peristalsis by blocking the -adrenergic nerves within smooth muscle, thus creating a functional obstruction. The obstruction compromises the forward flow of urine, which is a normal protective mechanism against upper UTI. Bacteria enter the renal tubules at the papillary tip and cause an inflammatory response that extends up the tubule and into the renal interstitium. Severe complications of pyelonephritis are potential renal failure, septic shock, renal abscess and renal vein thrombosis.
Pyelonephritis is diagnosed by presence of clinical symptoms, urinary findings and imaging. Therefore, workup for UTI should include urine analysis (dipstick) and urine culture with sensitivities. Results of urine analysis most commonly have positive results for nitrites which signify presence of Gram-negative bacteria, leukocytes esterase which point to infection, WBCs, RBCs and protein. As in the patient presented, a pyelonephritis is highly suggested based on her signs and symptoms (fever, costovertebral angle tenderness, nausea, abdominal pain) and presence of pyuria and a positive urine culture > 100,000 colonies. 16 Pyuria is defined by greater than 5 to 10 WBCs per highpower field (hpf). Other evidence of upper tract disease on blood test includes leukocytosis with a neutrophil shift on blood test, elevated erythrocyte sedimentation rate, elevated C-reactive protein levels, and occasionally positive blood cultures that grow the same organism as cultured from the urine. Figures 3A to C illustrate ultrasound and abdominal CT findings of the patient presenting with pyelonephritis. Contrast-enhanced CT is the imaging study of choice for detection of acute pyelonephritis, and has a greater sensitivity as compared to ultrasound. 17 Common CT findings are poorly defined wedge-shaped lesions that have decreased attenuation. Often this radiates from the papilla in the medulla to the cortical surface. Also, bands of hyperattenuation and hypoattenuation oriented in parallel of the tubules and collecting ducts can be seen. 17 Treatment of pyelonephritis includes initial empirical therapy, which should be started while awaiting a urine culture and susceptibility test and should be tailored based on the microorganism. 18 In general, oral ciprofloxacin 500 mg twice daily for 7 days is the choice of antibiotic for patients not requiring hospitalization. If an initial one-time intravenous agent is used, 1 gm of ceftriaxone could be used instead of fluoroquinolone. 18 If patient is considerably ill and hospitalization is necessary, she should initially be treated with intravenous antibiotics. These include fluoroquinolones, aminoglycosides or extended-spectrum cephalosporins or extended-spectrum penicillins. The ultimate choice of the antibiotic needs to be specific to urine culture and sensitivities, and the patient's presentation. 18
Case #4: Renal Abscess
Renal abscess is a complication of pyelonephritis, seen in about 1 to 10 cases per 10,000 patients. 19 The clinical presentation of this patient is continuous high fever and chills, with progressive costovertebral tenderness unrelieved by antibiotics. As with all cases of acute urinary symptoms, urinalysis and comprehensive metabolic panel should be the first steps in diagnosis, followed by urine and blood cultures. Urinalysis may reveal presence of leukocytes and bacteria while also exploring differential diagnoses such as glomerular and tubular disease in the presence of genitourinary symptoms. The definitive approach to complicated UTI is imaging, including B-mode/color Doppler ultrasound and CT scan of the abdomen and pelvis (Figs 4A and B) . Imaging may reveal potential obstruction or anatomical problems of the urinary tract especially in the presence of abscess formation.
Perirenal abscess on B-mode ultrasound will typically demonstrate a round pocket of hypoechogenicity surrounded by a thin rim of enhancement. 20 Figure 4A shows a gray scale B-mode ultrasound demonstrating hypoechoic fluid collection within the kidney and areas of low-intensity internal echoes. Additionally, renal abscesses may present with dilation of the renal pelvises and calyces due to obstruction. 19 Color Doppler ultrasound often shows increased peripheral vascularity with areas of perfusion defects that represent pockets of nephritis. 20 Ultrasound provides a good initial tool to rule in or rule out possible abscess; however, CT scan of the abdomen and pelvis prevails as the most definitive imaging device in presence of a hypoechoic perinephric mass on ultrasound. 21 CT scan helps in differentiating between renal cysts and renal carcinoma under positive ultrasound findings. It is also helpful in determining further complications such as spread of infection into the retroperitoneum, bowels or even pancreas. 21 In this patient's case of isolated renal abscess, treatment is percutaneous drainage and prolonged course of antibiotics with follow-up with serial ultrasound to monitor resolution of abscess.
Case #5: Deep Vein Thrombosis
DVTs are a major complication of pregnancy that occurs in 0.5 to 2.2 women per 1,000 pregnancies. 22 Typically, DVTs occur more than 5 to 6 days after surgery or prolonged periods of stasis. Pregnancy is a state of heightened risk for developing thromboemboli due to the static nature of the patient, the hyperestrogenic state of pregnancy, and venous distention causing damage to the vasculature. 23 During pregnancy, there is an increase in procoagulant factors and a reduction in fibrinolytic factors. Fibrinogen increases after the third month of pregnancy as well as factors VII, VIII, IX and X with a simultaneous decrease in protein S. 24 In this patient, there are overt physical signs of venous involvement in the lower leg with fever and positive Homan's sign. With a strong clinical suspicion for DVT, ultrasonography of the lower leg vasculature is first line in diagnosis.
While contrast venography is the gold standard in detecting thromboemboli, compression ultrasonography serves as a noninvasive alternative that has a sensitivity of 97% and specificity of over 98% in detection of proximal DVTs and 70% sensitivity in calf vein DVTs. 25 Fortunately, distal DVTs rarely progress to proximal DVTs and/or pulmonary emboli. 25 Combining sonography with D-dimer levels and serial imaging can increase the effectiveness of DSJUOG Ultrasound Assessment of Postpartum Fever ultrasound in distal thrombosis. 22 Typically, as seen in Figures 5B and D , gray scale ultrasound shows lack of compressibility of the deep veins and color Doppler reveals reduced blood flow with subcutaneous edema (Figs 5C  and E) .
The patient currently does not have dyspnea or chest pain which lessens the suspicion of PE. While pregnancy is associated with development of DVT's, PE is an important complication of specifically the postpartum period. 26 Epidemiologically, PE frequently occurs 4 weeks postpartum and its occurrence is about 0.45 per 1,000 births. 27 Treatment for both PE and DVT includes enoxaparin and prevention of venous stasis via compression and ambulation. Recurrent PE or DVT may be indication for chronic anticoagulation.
Case #6: Mastitis
Acute mastitis is a common cause of postpartum fever, and may be seen in 2 to 10% of breastfeeding women. 28 The 23-year-old patient presents with localized breast symptoms including erythema and tenderness to palpation. Other typical symptoms include high fever, induration over the area of mastitis and swelling. Mastitis may sometimes be confused with pain and cracking of the nipples which is frequently seen at the beginning of breastfeeding. Most commonly, it is caused by S. aureus but may also involve methicillin-resistant S. aureus and anaerobic organisms. 29 Clinical management of uncomplicated mastitis includes empiric antibiotic therapy, but unresolving infections even under antibiotic treatment warrants ultrasound diagnosis. Ultrasound examination of the affected breast is an appropriate initial imaging tool to look for possibilities of breast abscess or inflammatory breast disease which may have similar clinical presentations as mastitis. B-mode ultrasound typically shows nonspecific signs including skin thickening and ductal dilation without defined mass or fluid collection as seen in Figures 6A and B . Advanced mastitis collections may present as round masses on ultrasound with surrounding hypervascularity. 29 Current guidelines recommend oral antibiotic treatment with continued breastfeeding to decrease engorgement. 30 Empiric treatment of S. aureus mastitis is usually with dicloxacillin or erythromycin in patients with penicillin allergies. Generally, patients will feel symptom relief after 10 days of antibiotic regimen in cases of simple mastitis. 31
Case #7: Breast Abscess
This case describes a presentation of a breast abscess. Breast abscesses commonly develop in patients with inadequately treated mastitis and continuing milk retention. 32 In breastfeeding mothers, the infection most likely begins as a result of bacterial entry through a cracked nipple. Most commonly Staphylococcus is the organism, which invades through the injured area of the nipple. It begins to inhabit the nutrient rich culture breast milk. This may lead to the onset of mastitis and if it is not treated appropriately, an abscess will develop. The breast abscess contains necrotic breast tissue, denatured breast milk and pus, which are contained within the abscess. 33 Breast infections are a common cause of fever in the postpartum period. Mastitis occurs in 9 to 33% of lactating women. Of those with mastitis, up to 11% go on to develop a breast abscess. 34 The patient presented with all the classic signs and symptoms of a serious breast infection, although, it can be difficult to differentiate a breast abscess from mastitis, especially if the abscess is small and located deep in the breast tissue. High fever and chills with malaise, with firm, tender fluctuating mass, and the presence of erythema of the areolar or periareolar area indicate abscess formation. Often the patient has a history of engorgement and cracked nipples, later followed by unilateral pain, erythema and fever. This is similar to engorgement, which can present with mild fever, but engorgement usually presents with bilateral breast pain which improves with continuous and more frequent feedings.
The work-up for a breast abscess includes CBC with differential and aerobic and anaerobic cultures of the site, which can be obtained during drainage. The imaging study of choice for diagnosis is gray scale B mode and color Doppler ultrasonography of the breast. 35 Generally, an abscess on ultrasound will appear as an irregular fluid-filled mass and can contain debris. 36 Ultrasound findings for the patient, as show in Figures 7A and B, show an ovoid parallel retroareolar hypoechoic complex cystic mass with posterior acoustic enhancement, a slightly irregular thick wall and increased flow peripherally on color flow Doppler. If diagnosis is uncertain, needle aspiration is helpful for diagnosis and to collect fluid, which can be distinguished from galactocele or even inflammatory breast cancer. 32 Treatment includes analgesia, antibiotics, surgical consultation for incision and drainage or ultrasound-guided aspiration depending on the size of the abscess. Normally, breast abscesses require treatment with surgical incision and drainage under general anesthesia. Lately, treatment of breast abscesses have been accomplished by ultrasoundguided needle aspiration. In order to optimize success with needle aspiration it is found that the diameter of the abscess should be less than 3 cm. Otherwise, catheter drainage is appropriate. 35 Recommended antibiotics used for treatment of puerperal breast abscess are typically penicillin, such as nafcillin, oxacillin. These are effective against beta lactamase producing S. aureus. In addition, they are safe in breastfeeding mothers, because only small amounts are excreted with breast milk. Vancomycin can be used in those with suspected MRSA and/or penicillin allergy. 
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